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The treatment of scabies has never been entirely satisfactory. Although 
benzyl benzoate emulsions and ointments have appeared in recent years, none 
of these newer remedies has entirely supplanted the sulfur-containing oint-
ments, and it has often been necessary to return to the latter to treat recurrent 
infections. Also, previous methods of therapy have frequently caused chemical 
dermatitis more difficult to treat and requiring a longer time to cure than the 
scabies itself. 
This paper deals with a chemical compound never before employed in the 
treatment of parasitic infestations of man; namely, the gamma isomer of hexa-
chlorocyclohexane. This has proved to be a remarkably efficient antiscabetic 
agent in our hands. 
HISTORICAL DATA 
The hexachlorocyclohexanes were first investigated as insecticides by F. J. D. 
Thomas, in 1942 (1), following an intensive search by him and his co-workers 
for new chemicals which might replace pyrethrum and derris because these were 
not only expensive, but were also in short supply. 
The hexachlorocyclohexanes were not new and, like DDT, (1-trichloro-2,2-bis [p-chloro-
phenyl] ethane), had been known for many years. Their insecticidal properties, however, 
were never realized. The first synthesis of these compounds was performed by Michael 
Faraday in 1825, when he combined benzene with chlorine in the presence of sunlight. 
Further work by Van der Linden, quoted by Slade (I), established the existence of four 
isomers of 1,2,3,4,5,6,hexachlorocyclohexane having widely different melting points. The 
first tests were carried out with the crude material against several species of beetles with 
varying but encouraging resnlts. After the pure isomers were first isolated in 1943, it was 
found that the gamma isomer, which occurred to the extent of IG-12% in the crude material, 
was the only one sufficiently toxic to be of value as an insecticide. This gamma isomer was 
given the name of Gammexane and it is this pure substance that we have employed. 
PHYSICAL AND CHEMICAL PROPERTIES 
1,2,3,4,5,6,hexachlorocyclohexane is an amorphous solid at usual tP.mpera-
tures (2). The crude material has a penetrating, musty odor and is irritating 
to the eyes and the nasal passages. The pure gamma isomer, however, has 
little odor. The general formula is C6H6Cls. It consists of one saturated 
benzene ring with a hydrogen and a chlorine atom attached to each carbon atom. 
1 Studies, observations and reports from the Dermatological Departments of the Barnard 
Free Skin and Cancer Hospital and the School of Medicine, Washington University, St. 
Louis, Missouri, Service of RichardS. Weiss, M.D. 
Received for publication January 13, 1948. 
363 
364 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY 
The molecular structure is: 
HCl 
HCloiCl 
HCl HCl 
HCl 
Four space isomers have been described. It is theoretically possible for many 
others to exist and it is known that about six per cent by weight of the crude 
material is not accounted for by the alpha, beta, gamma and delta isomers. 
Under ordinary conditions these compounds are quite stable. They are, 
however, decomposed by alkalies with the formation of trichlorobenzene. 
RANGE OF ACTION OF THE HEXACHLOROCYCLOHEXANES 
All four of the isomers have some insecticidal properties but, as mentioned 
before, only the gamma isomer is efficient in this respect. The gamma isomer 
has recently been intensively investigated with regard to its usefulness against 
insects and other pests. These data are too voluminous to cover here. Suffice 
it to say that this isomer is not only a deadly insecticide but that, in most in-
stances, it equals or is more efficient than DDT. It is effective against mos-
quitoes, houseflies and cockroaches (2). 
TOXICITY TO VERTEBRATES 
There are as yet no reported instances of poisoning or toxic symptoms in man 
except headaches, irritation of the eyes and nasal passages, and a transient 
smarting of the hands and neck (2). 
Rats fed 30 mgs. of the gamma isomer per day for five weeks showed no toxic 
effects (1). It was demonstrated, however, that the gamma isomer was dis-
tinctly toxic to fish in a concentration of one part per million (1). 
The only studies to date on local or systemic effects from painting the skin 
were carried out by applying a five per cent emulsion of the mixed isomers to the 
ears and tails of rats over a two week period (1). No ill effects were noted. 
Investigation of the effect on human skin of the gamma isomer both as an ir-
ritant and a sensitizer is being conducted at present at this hospital. 
MODE AND SITE OF ACTION 
The gamma isomer is an effective insecticide and acts as a contact agent, a 
stomach poison, and as a fumigant (2). It appears that it affects the nervous 
system of the insect and usually does not provide a speedy kill but one which 
extends over several minutes terminating in spasmodic convulsions. This 
effect is similar to, but not identical with, that of DDT. 
CLINICAL STUDIES 
A total of 72 patients are included in this report. All of these patients were 
treated in the free clinic of this hospital. It was our policy to treat all members 
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of a family even though only a single person seemed to be infected. This deci-
sion was prompted by the well known fact that subclinical infections with only a 
few scattered papules often occur and, secondly, because it was almost always 
impossible to get an entire family to the clinic for examination. The 72 in-
fected patients were from a total of 29 families. The age of the patients varied 
from eight weeks to eighty-two years. 
The severity of the infection was noted in each case and the patients were 
arbitrarily classified as follows: 
Mild eruption. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 cases 
Moderate eruption. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 cases 
Severe eruption. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 cases 
Thirty of these cases showed a significant amount of secondary infection. Six-
teen of the patients had received various types of previous treament. 
METHOD OF TREATMENT 
The treatment regime was very simple. The patients were each given two 
ounces of one per cent gamma isomer of hexachlorocyclohexane in a vanishing 
cream base.2 Each was instructed to take a hot, soapy bath after which 33 of 
the patients applied the ointment to all areas of the body below the chin and, 
after twenty-four hours, to take a second hot soapy bath and put on freshly 
laundered or dry-cleaned clothes. The remaining 39 patients applied only a 
single ounce of the ointment after the first bath, twelve hours later applied the 
remainder and, after another twelve hours, took their second bath; likewise a 
total treatment period of twenty-four hours. Attention was called to the need 
for avoiding contact with infected towels and bedclothes. Those patients show-
ing secondary infection were given a bland lotion to apply twice daily following 
the completion of their treatment. 
Following the course of treatment the patients were seen after one and two 
weeks and occasionally at the end of the third week. Conclusions as to cure 
were not formed until this period of time had elapsed. 
RESULTS OF TREATMENT 
Of the 72 patients, 69 were cured with a single twenty-four hour period of 
treatment; a cure greater than 95%. Three patients had relapses and, of these, 
one was cured with a second course of the ointment, while the two remaining 
patients were treated with benzyl benzoate because our supply of hexachloro-
cyclohexane was temporarily exhausted. 
There appeared to be no difference in the percentage cure whether one or two 
applications of the ointment were made in a twenty-four period. Likewise the 
presence of secondary infection had no effect on the treatment and these patients 
were cured as readily as those without infection. 
A distinct advantage of hexachlorocyclohexane was the absence of irritation. 
z Supplied by the Commercial Solvents Corporation and marketed as "Kwell" ointment. 
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Only one reaction was encountered in this series of cases. It consisted of a 
severe eczematous eruption which appeared twelve hours after the first applica-
tion of the ointment and particularly affected the intertriginous areas. The 
patient responded promptly to treatment. On recovery, patch tests with the 
whole ointment, the perfumed base, the unperfumed base, the perfume in 1:100 
dilution, and with the pure gamma isomer of hexachlorocyclohexane were ap-
plied to previously affected areas. On the basis of these tests it was found that 
the only offending agent was the perfume employed in the preparation of the 
commercial ointment. Patch tests with the gamma isomer both in pure form 
and incorporated into the unperfumed base were negative. 
DISCUSSION 
The results obtained with this drug appear to be better than those with any 
other remedy we could employ under similar conditions. It is doubtful if the 
rate of five per cent of relapses could be significantly lowered no matter how intel-
ligent and cooperative a group of patients might be. Certainly, under the condi-
tions imposed in a free clinic, this remedy seems to us to be the treatment of 
choice. 
There are doubtless many other applications of the hexachlorocyclohexanes. 
The gamma isomer is also a pediculocide of merit (3), but we have had no ex-
perience with it in that regard. 
CONCLUSIONS 
1. A new scabicidal drug, hexachlorocyclohexane, is presented. 
2. The clinical results obtained with this drug in the treatment of scabies are 
discussed. 
3. This drug represents a distinct advance in the treatment of scabies because 
of the simplicity of its use, its high percentage cure, and its low index of ir-
ritation. 
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